Background: In pulmonary rehabilitation (PR) effective measures have been taken while in analyzing a patient's intervention with the help of entry to exit evaluations. The absence of an objective and quantifiable scale are limitations of PR that allow analyzing of a patient's self reported symptoms throughout PR. The Breathlessness, Cough and Sputum Scale (BCSS © ) is used to predict patient exacerbations by evaluating common symptoms identified in the COPD population. This study used the BCSS © survey to track complex symptom changes throughout the course of PR intervention. The BCSS © tool measured the patient's self reported symptoms in real time for each visit when patient enrolled in PR.
INTRODUCTION
According to the American Association of Cardiopulmonary Rehabilitation (AACVPR), Pulmonary Rehabilitation (PR) is a multidisciplinary program to facilitate those with lung disease by helping patients to manage physically, behaviorally, and socially [1, 2] . The American Thoracic Society and European Respiratory Society define PR as:
*Address correspondence to this author at the Summa Center for Women's Health Research, Summa Health System Akron, Ohio, USA; Tel: 330-375-4880; Fax: 330-375-7831; E-mail: mccarrollm@summahealth.org § Study conducted in the Cleveland Clinic Health System in Cleveland, Ohio. This manuscript has not been published and is not under consideration elsewhere in whole or any language except as an abstract. "An evidence-based, multidisciplinary, and comprehensive intervention for patients with chronic respiratory diseases, who are symptomatic and often have decreased daily life activities. Integrated into the individualized treatment of the patient, pulmonary rehabilitation is designed to reduce symptoms, optimize functional status, increase participation, and reduce health care costs through stabilizing or reversing systemic manifestations of the disease" [2, Page 1].
PR has been established to improve the prognosis of patients with chronic obstructive pulmonary disease (COPD) through educational, psychosocial, and exercise training interventions [2] . Earlier PR research has shown to decrease hospital visits, improve functional capacity, reduce in dyspnea ratings, and increase quality of life measures [2] .
Many PR programs implement common outcome assessments for quality improvement in a pre-test/ post-test design such as the Pulmonary Functional Status Scale (PFSS) [3, 4] , the COPD Self-Efficacy Scale (COPD-SE) [5, 6] , and the six-minute walk test (6MWT) [1] . The COPD-SE scores have significantly improved when patients participate in PR as well as PFSS scores [4, 6] . However, sometimes the PFSS and COPD-SE instruments may not be sensitive enough to detect the symptomatic changes in patients and the scores may not be significantly different from baseline. To address the limitations of psychometric questionnaires, PR programs have recently implemented the B.O.D.E. index based on more physiological parameters using FEV 1 , 6-Minute Walk Distances, Body Mass Index (BMI), and Modified Medical Research Council (MMRC) dyspnea scale to score a patient's prognosis [7] [8] [9] . Although the above results are important when it comes to assessing the importance of PR intervention, the results only relate entry and exit visits to PR of the COPD patient on entry and exit visits to PR. The B.O.D.E. provides an in-depth scoring system of the patient's severity of disease and takes into account nutritional status based on BMI [8] . Additionally, the well established pre-test/post-test design applied in many aspects of healthcare programming may not track the subtle symptomatic changes in COPD patients experienced during the course of PR; thus, providing false conclusions that PR is not effective in symptom management.
The benefits of PR may not be fully appreciated with only a pre-test/post-test design. The beginning stages of an exacerbation, especially at the end of PR intervention may result in negative effects, which may in turn prove to be detrimental to PR [9, 10] . The Breathlessness, Cough, and Sputum Scale (BCSS © ) was developed to provide a quick and easy method of evaluating the severity of respiratory symptoms common in COPD patients [9, 10] . The BCSS © is based on a three-item questionnaire assessing the patient's breathlessness, cough, and sputum.
The BCSS © allows subjects to record symptoms in a Likert scale having a format with zero representing the improvement symptoms and a 4 indicating worsening of symptoms [10] . The BCSS © easily shows PR staff if the patient's perception of the symptoms increases from visit to visit. To this date, there has not been a study that evaluates the use of the BCSS © in a PR program. It was the intent of this research study to investigate whether the use of this tool could quantify the subjective, self-reported changes by patients participating in PR.
MATERIALS AND METHODS

Study Population
Thirty-five men and women aged 55-85 years old participating in PR with a primary diagnosis of COPD, were recruited for the study. All patients were referred to PR with qualifying chronic lung disease diagnosis (FEV 1 <60% of predicted) as required by institutional policy and insurance reimbursement. Pulmonary function tests which were required to ensure chronic lung disease status, were conducted within 90-days of starting PR. Patients demonstrating Restrictive Lung Diseases, Interstitial Fibrosis, Pneumoconiosis, Rheumatoid Pulmonary Disease, Sarcoidosis, Kyphoscoliosis, Collagen Vascular Lung Disorder, and Poliomyelitis were excluded from the study. Patients who smoke were restricted not to smoke three months prior to the starting date of PR to participate. All participants performed an individualized treatment program (ITP) following specified policies and procedures established by the American College of Chest Physicians (ACCP) and the American Association of Cardiovascular and Pulmonary Rehabilitation (AACVPR) [1, 2] . The emphasis on ITP's is essential; however, the ITP has been certified by the AACVPR to ensure proper implementation for each PR prescription of care to meet minimum standards of care. Generally, the hospital's PR program was conducted as follows: a warm-up period with stretching for 5-minutes, exercise training for 45-minutes, a cool-down period for 5-minutes, and educational lectures on disease management for 15-minutes. The study received institutional review board approval. All participants provided written consent to participate in the study. provided significant reductions of symptoms thus reducing the risk of exacerbations in most cases. However, anecdotal responses from PR staff indicated a heightened awareness among the patients regarding symptoms when scoring.. The highest total values reported were observed during the exacerbation and warranted calls to physicians. Then, subsequent to physician treatment and medication, the PR staff noticed reductions in scores which is in concert with previously published data [10, 11] . Fig. (1) . Breathlessness, Cough and Sputum Scale (BCSS) ratings (LS Means) at specified visits to pulmonary rehabilitation by BMI category (Overweight/Obese, BMI > 24.9 kg/m2 versus Normal, BMI < 25 kg/m2). A significant two-way interaction was found between BMI status and time on BCSS ratings (P = 0.045). * Significant differences within the Overweight/Obese group in pairwise comparisons (P's < 0.01) between baseline, midpoint and endpoint.
When we included subjects with a BMI < 18.5 kg/m2 (n = 3), the two-way interaction of BMI status and time on BCSS © ratings remained significant (p = 0.037). In the higher-BMI group, ratings decreased about 52% between baseline and visit 20, while in the lower-BMI group, this pattern was not apparent (no difference found in scores between baseline and visit 20). Similar to the B.O.D.E. index, BMI status was found to be of significant importance in relation to self-reported symptoms in the BCSS © total scores which indicates that nutritional status must be considered when developing ITP for patients enrolled in PR [7, 12] . 
Pulmonary Function Status Scale (PFSS)
Although not significant, trends were found for main effects of time (p = 0.08) ( Table 2 ) and BMI category (p = 0.051), where scores decreased by 9% between baseline and end point, and overweight subjects scored approximately 8% lower on average than normal weight subjects (Fig. 2) .
Chronic Obstructive Pulmonary Disease -Self-Efficacy Scale (COPD-SE)
There was a main effect of time on COPD-SE where subjects had improved scores at endpoint as compared to baseline (73.9 ± 32.0 versus 83.4 ± 27.0, p = 0.0026) ( Table 2) .
Six-Minute Walk Test (6MWT)
There was a main effect of time on 6MWT distance where subjects were able to cover less distance at baseline 250.8 ± 120.5 as compared to endpoint 300.7 ± 121.2 meters, p < 0.0001) ( Table 2 ).
Patient Data
During this time, only one patient was reported to have exacerbated during the course of PR. The number of medication changes were n=3 for one time changes to inhaled steroid treatment and beginning of antibiotic treatment.
DISCUSSION
The results of this study displayed that PR intervention with implementation of the BCSS © provided significant 
